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This invention relate 

Polynucleotides. po iy p e p tide8 C ° identified 

Polynucleotides. the ^ P " des «coded by suca 

Polypeptides. as .JT J* /"* and 

Polynucleotides and polyp". * produ « i0 n of sucn ' 

transn«^ raae recepCQr i^ventzon ls a human ? . 

t receptor. some^s hT PUtaClv *^ i*entif iea - 

"G-Protein Ch emokine ^ e ~ ~'*rred to „ 

3180 : elates '° Siting th e ^^f 2 ^ 0 '- Tne invention 

It is well estanli 8n e d tha t ^^Ptides . 

^ologica, presses are ^J^T* medlCally Si *^can t 
-eti- pa^waVs Thar^ 8 Pa ~ ici Pating 
fff /0r 8eco ^ messengers e T ^ proteins 
"1:353-354 ( 1991)) . Herein t he's e Nature, 
as proteins participating w " P^Otei,,8 to 
P«teins. Sonie » £ P*^* with G-proteins or PPG 

receptors, sucn a7tho 8e £ ' "T* ?r ° Celas ^"de the gpc 
<KObiiJ -- B.K.. et *1. J£ TT* 3iC »d dopamine 

Nature. 336:783-787 u 988) , r ?) ' Bunzw . , et al 

proteins, eo J G_protei ns themselves m** t" 

g " P^ospholipase r ^ effector 

Phosphodiesterase, and actuatL ^ • C * cl — • and 

C ° r Protei ^ e.g.. protein 
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252:802-8 , . ^ C (Slnoa - et al., Scieace> 

Por example, i a one f Q ™ . 

or hormone bin^™ ^sduc tlo „, the 

hormones is dependent oa tae " U - ■■«*■• activate by 
— ^ also influences J" ° f the " u <*eotide 

, y «~ the hormone A G - protein 

Protein ^ sbom to t0 cy C i aee . q_ 

-tivated by torfflone rece ^ ge ^ *~ bound GDP whea 

to - activated ade^te cvcT ^"^^ ^en 
«=» GDP, catalyzed by the o^L , <* <S» 

Pntein to its basal, -urns the G . 

" serves a dual ro i e . as an JtermU T 

^om receptor to effector anT " tae -*9«1 

Nation of the signal. " * Cl0< * taat controls th* 

The membrane protein 
-upled receptors £ £ ~ T'"*-"* «* protein' 
/ Native transmembrane tZn^TT*** " «~en 
V repre8eaC transmembraneTLuces 00,31118 btti — to 
« cytoplasmic loops. G-pr^t" ^ * ^""llular 

ran ge of Wolo^icaiiy^ive ^ ^ reCePt ° rS a 

about 20 . to 30 amino a Ci< L h **°P**ic stretches of 
<*ver ge nt ^dropnilic loc£ ' r^' 1 ' 1 ' « t ei g ht 

/ receptors deludes ^^^^ 
neuroleptic o« g s ^ T for ^ Mnd to 

neurological disorders. othlr ^ W***c and 

^ly iaclude caIclt{m J ^^"^ «* members of this 
adenosine, muscarinic. acetylcnolT cA*P. 
thrombin. ^nin. folli^ f^*' Histamine 
endothelial differentiation a ^ ^ 
<*orant, cytomegalovirus reJpToVs Tc^ ^ 
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G-protein coupled 
couple ^ h e C erotri Mric G-proteiL T iM ««"»^rl y 
,/ «W. ion channel, and trans^T Vari ° US ^'Uto 

p re , erentIal Afferent G - proCein ^ 

"«ulata vartou. MoiJ^ "factors Co 

««p t „ r8 ^ ^ , J of 0 -pro tein coupled 

"» regulation of G . Bro , el „ *■«">«•« aachani*. tor 
coupled receptors. o^T"* " — ' 
-serous a itM wthla receptor. «. f ™ 

also re^Ta"" 
* "^-Ur or structural " . ^..a, 

cytokxnaa. Thas. aol.^,, " 7 related 

srt: - to i^,^- - — 

evel and are characterized bv * * amiao aci * 

-sxdues that rorn tVQ «—rvd cysteine a 

arrangement of the fi rst t ^Tl ^ Based on the 

^ «»« classified into t " ^T"" reSldUM ' 

£ «- alpha 8ub f 7rs C ^ Uee ' -d beta. 

*Y one amino acid and hence are t , Cy8tein « are separated 

M ad ^cent position and are Weine* are in 

■CC- subfamily. TOus f «^rred to as the 

° f ^ ***** nave been members 

The intercrine cytoJd^ " hUmaDS - 

potions, a tellBBr r f t: e r?" a wid * - 

chemotactic migration of TslilL ***** to Hclt 

"Oocytes, neutrophils T " ! ^ CyPe8 ' deluding 
Ooblasts. Many che^^inL h^ CytS8 ' b ^ lB an! " 
»d are involved in mult^e T* ^"ammatory activity 
reaction. TheBe activities ^ammatoj 
Please, i y8080mal enzvme ^1," 8timUlati °° <* nistaminT 

enhanced binding of cement £ e i a ° s «*>thelial cells. 

P otems. induced expression 
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°f granulocyte adh- • p ™S9smm 
,„ . yxe adhesion molecule 

"otaeilal cell oroveh t . a Po'Mc inhibits 

Proliferation of ► SM " tS ' I "«leufcin- 8 ,„ ™ Mtor 
swth r.ctor , *«« 1 ««yt«. end OK. l. 

*9Y, asthma and 

*n accordance ^ h 
«•« «e provided ^ »! MPeCC " th « P«ee,e invents 

eful fragments, ^ ^ no * Really or therapeutical;^ 

receptor polyp eptl(le 3 of LT hereof. ^ 

origin. tae Present invents ^* 

601:1011 are of numan 

in accordance - ■ - - 



" accordance w ± th , 

receptor polypeptides .J *° " "<"»««.. encode, tta 
eq-e„t recovery „, ^ Polypeptide, Md 
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In accordance with 
Mention th e re are n """^ **Pect of the 

are P^ded mechod8 ° C the Present 



in accordance with *™s*mm 
Mention, taere yet a f «rtaer aspect • 

receptor pel * Provi ** nea**,.. _ Present 



compound which b1 T Provided me thods of PreSeat 

r* 4 *- ^ ts.- 7 

« accordance with 
Mention there i 8 D ^"\ maoQ »* a «Pect of the 
receptor Provided a method ^ J_ Present 

th - P° 1 ypeptides of th* * ad »ialsteri 0 g th„ 

^erapy to treat condition* , ^"on via „ 

Polypeptides or ^ r ^ated to underexn^- • ^ 

Polypeptide. ^-P'-sion or a ligai ^r "e^e 

*a accordance with receptor 

fr Se0t - V -"on"^ re 8Cil1 e,nbocU ment 
admin -i c-^-., tnere are n^-^.. 



/ 

V 



cnrrx- :i - — -err n; - ~ 

allergy, atherogenesi* Prevention and/or treat™ 

reaction* ™*cion, histamine and r » ^'^cy* chronic 

^ailu^e ' xr 0 " 351 ^"^-^ X £— allergic 
and h^ 8lllcosi a. sarcoidosis Z 6r ' "arrow 

' nop h iX ic arthritis. 

£ a accordance with 
invention, there a *Pect G f_ th 

«1e acid e P s r °7 ded °^eic acL prots foj"^ 



1/ 
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^ybridi 2e to 

cne Present 

» accordance with stm 
, invention t h.~ another aspect „v 

ta. „ ehe ^J^""* « level 
In accordance „ ts , P,:or Polypeptides. 

"«ptor poXypepcidee "*^Lr° C " SM t0r sul 
Polypeptide,. ror ln ^ * ^"»«eot ia . a ^ S 5 "=* 

The following drawing 

^cure x shows the rnwa 
« «<• Went tta ° Wio coupxed receptor^ 

figure 2 illustrates a „ 
P-tein ch^e receptor" 1^*^ of the G- 

_^nan „cp-x receptor. Present invention and the 

In accordance vit-h , 

n encodes for the mature n„7 d ( P 01 y°ucleotide) 

acid seance of ^ "» 

polypeptide encode d o^ t h " N ° :2> ° r f ~ the 

- ATCC Dep osi t No . " * CDNA «* ««. done deposit^ 

w p^ynucieotldT^i; r June l * 1995 • 

3 CDNA ^rived - in 



hunan monocytes. It is 
■6- 
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structurally related the G n 

family. It conCaiaa ^ * * Protein-coupled receptor 

of 352 amino acid residue! Z * *** * Protein 

degree of homology to a hm ^™ r ^- «- highest 
^entity a, d 82 . 9 % eiffli 1th 7 0 .» % 

polynucleotide of tL „ a ° ld 8t "tch. 

the form of ^ or in .7* Pr * MBt -ay be in 

genomic r**, and synthe'" 1 "* 
stranded or single- stranded andTf ^ * d ° Ubl - 

the coding straad or ^ ,1* 

coding sequence vhicn encodes tL ^tx-sense) strand. a," 
identical to the coding seq uen Ce P ° lyP6ptide be 

or that of the depos^ clonT " ^ 1 ' S * Q 10 
coding sequence which colng sequenL" ^ * 

redundancy or degeneracy of JT^!', " * «* 
same mature polypeptide^, the ^ Pi ^ "~ 
or the deposited era*. f FigUre 1 < SB Q » NO:i) . 

T^e polynucleotide which OT , , 

Polypeptide of Pigure x or ^r 

^ the deposited cDNA may md" """T" Polypeptide encoded 

for the matuxe polypepL^ T 

«^POl^^^ P ^^.«-^r sequence for t he 
transmembrane <TM) or , " * COding se *uence such as a 
sequence for tne Z^l 2\ " °» ^ ^ 

additional coc^ng sequencT" ana P ^ tonally 

introns or non-L*"^ r~ ~* " 

sequence for the mature Zy^L °' ^ COdin S 

encomp^s^ ^r^^ • peptide- 
sequence for the polypeptij as l^Ts a ^ / 

«hach includes additional ^ Polynucleotide ^ 

The present in^^^" "quence. 
hereinabove described i CUrther relates to variants of the 
fragments, ana^ ™ J^TT' ^ ^ «~ 
the Educed .^no ; ci 7 iVatlVe8 ° f the Polypeptide having 

aCid 8e ^«ce of F lgure 1 Qr e J 
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Polypeptide encoded bv th- 

variant of th - 7 CDNA of tne deposits , 

U8 ' tae Present invents , 
-5°<"»* the sa* Mture ~ » *« ^.^^ 

™» «' the Oepos^ed clone „ „.„ Ptlde med ^ *r the 
Polynucleotide. as « ot 

rfo^^ , Giants encode fryy- , ^ 



or the poIypep g tide ^ - ***** of Pigure , (s ^ o y 
clone, sucn nucleotide ^Zs 'Tf** ° f "* 

l": 100 ^ iantS « ^tio^ 1 ^^ 16 "^ variants, 
*b hereinabove indicated thT , iHMrtlOB variants, 
coding sequence vhlch is pol vnucleotide ^ ^ , 

variant of the coding s 'l occurring allele 

or of the f X ,3^. 

**°*n in tne art. an ^lelTc Zi' **" lt ~ clone. ^ 
* P°iynucleotide sequence vhic^ " ^ " ltM!a «'« form of / 
deletion or addition of one ot 1^ ^ * ^"^n, 
«* substantially ^ *~ nucleotides. wnl ch does 

Polypeptide. Action of tne 

Tne polynucleotides mav a1 =„ 
° f the ^Protein cne^oicine recettc * 8 ° luble 

extracellular portion 0 / Polypeptide which is tne / 

cleaved from tne TM and J^JZ wnicn ^ ^ 
length Qf ^ *- of the full- 

The polynucleotides of th„ inventlo °- 
-ave the coding sequence fusel inT^ «X also 

Resent .invention. ^ J^"' peptide of the 

^idine tag supplled se **-ce be a Qexa . 

Purification of the nature^! C ° for 

thS Ca « of a bacterial to «. marker in 

sequence »ay be . he^gg.u,^ J^J^- «- -rfcer 

' ta * wne ° a manroalian 
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/ *»t. e.g. COS -7 cells, ls used. The HA tao 

m epitope derived from the 3 COrres Ponds to 

Th © term "gene 11 mpano *u 
Produce a polypeptide c" ia * * ia 

— following the c re^on ' regi0nS ""ceding 

as Intervening sequences (IntrL, b " * S * 

segments (exons) < in <=«>ns) between individual coding 

Fragments of the full lenoth 
invention may be ^ as ft J"** 9— of the p re8e nt 
library to isolate the fil i^k ^» " f ° r a 

which have a Mgh ^ t0 iS ° late OC *~ 

«-U« biological a«Ivi y^ IZl T?** « 
^ « least 30 bases ^n d m , ° f type P"f erably 

— The ~ d ^l 0 :?^ - or 

clone corresponding to a fil ien«n ? '° * 
clone or clones that contain ^ a *«omic 

regulatory and promoter r^Tons — Eluding' 

«-Ple of a screen comprises Z'i a ,T ' iatrOOS - *° 

"» *ene by using thT^o" ^ ? «* , 

oligonucleotide probe. ^ el ^ « synthesis an ^ 

■•**»c. complementary to that of ^f^ 1 * 0 "* 5 * having a 
invention are used tureen ~ ° f pre8 «* 
^ or mRHA Co determine "hi '^ °' ^ 
Probe hybridizes to. ° f Che "*™*y the 

The preg pn t i 

Polynucleotides which hytr^T, f"**** relates "» 
sequences if tnere ± . J 4 J™ '° he ~l*above-described 

Md ■« Preferably at l eas t ^'T^ " ^ 9 "< 
sequences. The preset < *aentaty between the 

Polynucleotides wnTch t^rST 1 ? ^"^^ — es to 
the hereinabove-described I cl x "T* " rlngent COndi "°ns to 
the term -stringent conJ^^ " *" — «. 

occur only if t^JT^\ s TZ ™ 

97% id -"^ —een the se™ g'T* " ^ 

yuences. The polynucleotides 
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which hybridize to the hereinabove describe , 

' nature polypeptide encoded by che con. „, " me * 

ID HO:i) or the dotted X9U " 1 

Alternatively, the polynucleotide M y have at ,„ 

bases, preferably 30 base. »nn . ast 20 

ba.e, »hlch hyJidA. '* " »0 

lnve„tioaaud»hlcrhI. ° id ™" e °"' te »~~ 
described, and "hlch ' J ^ "^'^ " 

— such pol^clTtide.^ T re " ln a " iVlty - 

«- po^ci jide"r s r ID "r^ir. a f probe ° f - 

- «. polynucleotide or as a 

Thus. the present invention ±. *■ 
polynucleotides having at least al , Erected to 

least 90% and more prefect identity, preferably at 

Polynucxeotide ^ 7" t0 V 

as *ell as fragments ther^f ^cl f^! 1 ^ " ^ 
30 bases and pref erahly at leastThasTsTd toTl " ^ 
encoded by such polynucleotides. Polypeptides 

The deposit (s) referred to herein win h- * 
under the terms of the Budapest T**T »»intained 
^cognition of the Depos^f „ iC rT^ ^ 7 laterMti °^ 
Patent Procedure H MiCr °- 0r * aais ™ purposes of 

convenience to Ihose^T I" ^ *° 

a-ssion that a deposit iTr^LT^Z T.Tc / 
The sequence nf , J ? u-s.c. §112. */ 

-posit^ JcJL* ST^tL"-^ * ^ 

the polypeptide. encoded ~.re£ T '" r " a " " 

reference and are contrtl,^ *«™1» by 

«th any deecriTtion, " °" eVent " "" 

re^lrel tola*' L'ZTZ T'^ ' "~ * 

no such license is her^^rant.^ ~ t ' ri ' 1 °- ~ 
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The present invention further rela- 
chemoJcine receptor polypeptide vhL h ^ 3 G - prot <** 

acid s eqU ence of Fi^ f T N0 2 ! ^ — o 

amino acid sequence encoded by the^en ^ *~ 
f "»~»». -logs and derive of £ ] ? " ^ *° 

referring to the polypeptide of Pi J 'analog- vhea 

deposited cDNA, Tans . .J^^El ' "V^ * 
substantially the same biological f £ ^ ^ ret ^ s 
such polypeptide, i.e. funct ^ a a T ^ a « iVitv *° 
receptor, or reCalas ^ « • G-protein chemoJcine 

receptor even though the polypeptide * llgaDd ° r the 

G-protein chemoJcine receptor f! r ^ fUnCtion as a ^ 

-ceptor. ^ analog^c^ T?'*' * *— «* 

activated by cleavage o7the oro^ . Pr0prote " can be 

active mature polypi T ? ^ P ° rti ° n to an. 

Polypeptide Of the nr^n^ • 

reco^inantpolypeptio^. anatuTl ^ 1 ^^ mjr be a 
P-ypeptide, preferably a ^^^'S^^* 
The fragment, derivative oTZI, * ' 

°* figure i (SBQ NO:2) ~« ^og of the polypeptide 

« ^ (i, one in which ^J?*** * 
residues are substituted with" " °* ^ acid 

«*«° acid residue (preferably ~ ^'^^ 

residue) and such substituted^ c °^erved amino acid 
not be one encoded by the o^T™ ^ ~ 

one or more of the a^no aciHes * ' ~ ^ — *» 
**°"P. or one In^^"*"" iDClUdeS * 

-1th another compound Tull as peptide is fused 

of Z polype^ ^crease the 

glycol,, or Civ, »e in vM c r t he a/ditr^ 1 ^ 
^sed to the mature polypeptide T ^ aC±d8 « e 

Polypeptide or Cv, one L *LTa fr PUrifi « tio ° °f the 
is soluble, i... not ^^tJd C ° f "» ^^"^ 

to the membrane bound receptor lucJZ ^ 

P^or. such fragments, derivatives 
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^llT 0 " *" " * rtthi ° "» •«*» of those*/ 

skilled on the « £r om che eMBhlng . herein °* ° f th °" 

lb. polypeptides ana polynucleosis of ch. prasent / 
invention are pr.f.raol y provided in an isoiacad J Z J 
praferably are purifi.d to homogeneity 

Polypeptide, a. , s ™- J^*. 

preferaolTa C ""^ * 

111 Prelerawy a 95V similaricv 

preferably . s0 % identity) to ™, ml " 1CIr "»™ 

— co portion, of euc* poiypep^dTirrr ^ - " B ID 
Polypepcid. 9 „.rally contain, 1 ^TaTT" " 
«or. prepay , t leMt so aJL ,c id T 

pcx^dT:. 1.^^ •c^sr«. b r- 

sequence and conserved amino acL .Z^!. °° * Cid 

full-length polvnentid.. ™ eal * EOS for Producing the 

POlynuoJotide. " tn? '"^ ent ' or « Che 

.yntne.ia. full""! ""V" i ° V ™" M ' "• >»ed Co 

Invention ^ Polynucleotide, of ta. pr.,^ 

- following the coding region -l«a r a^d « itrH,"lT? 

nc . te -S*, the natural environment 
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if it is naturally occurring, . Por a 

-CzKl. 1» the wual ™* *" ° £ "» «e*i s tn, 3 
polynucleotide, could ^ ^"c? " "■»«•«• *«* 
Polynucleotide. « pox^/' „^~£ — „ 

composition, and still s« -i , P rt of a 

coition iHot pl£ S it, *" t,Mt VOCt " « 

Polypeptide of s80 ID J^, ° ^"oa include the 
Polypeptide) a, „u J T ^Iculer the ra tur. 

•jlv;^ zTTzr r^r* ~ iea,t 7o% 

Polypeptide of SBQ ID .J™* ^"rl to the 

Polypeptide of SKO n> KO.j 1, ' „ 14 -"W » «» 

»5% .i«n«it y (.till ~ . "" e f rMe ^y « l...t 

Of .u=h polypeptides .u^p,^" 

generally «t,hu» at l«„ Polypoid* 
Prefer , t l.„t s. atiuo " J a " 1 °° - 

Aa known in th* . „ 
Polypeptides is determined" ^ tW ° 

sequence and its can*—!* comparing the amino acid „ 

Polypeptide ^^^JZ-ZSSZ - - 

'ull-lengtrpol^en^ k " Pr0dUCin * «» corresponding 

f ull-length poTj™ " '« «- ' 

polynucleotides « ^tne "enT " ° f the 

synthesize full-lenatn i "^ntion may be use d to 
invention. fUlllengC * P°^cleotides of the pre sent 

The present invention also _ 

include polynucleotides of the preset ^ 

s oc the present invention, host cells 
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by recombinant tecL^Js POl ^P"des of the invention 

Host cells are geneticaliv a „ 
transformed or transfecte^ ^;;™ d <~«- or 
invention which nay be tor exa^i ve «ors of this 

expression vector. ^ vectoHayV ° r « 

*«■ of a piasmid, . ^ p^^' for *~»Ple, in the 
engineered host cells can h i * etC ' The 

nutrient media modified ao ed ** conventional 

Promoters, selecting transfotl f ° r ac «vating 

«- Present invention ^ -— ° f 

• Ce "Perature. pH and the like J^T* C ° nd±tions < *uch as 
the host cell selected for e»~ Piously used with 

to the ordinarily 8J cii led a^ ' ^ ^ " W ~ e 

Tne polynucleotides of th- 
employed fer producing JJ^""* «*- may be 

techniques. Thus, for 4^ * ' 

-eluded in any one of T7r ie 'cy Tf ^ 
messing a polypeptide. B^^yTT^ ^ 
nonchromo 80mal ^ synthetic " C ^ SOTa ^ 

derivatives of SV40- h7 ^ fences. eg 

—virus,. yej: 4o * PIa rr ai piasTOids '- 

combinations of pl asmids V6Ct °" ^rived fron 

-ccinia, adenovirus, L7 Dc f ' ^ ^ ^ « 

However, any other vector maTbe^d ^ ~ • 

"Plicable and viable in the hist ^ M iC is 

Tbe appropriate DNA sequence m»„ k • 
vector by a variety of proves T Tn **** °" 

sequence is inserted into T * ene «l, the dna 

endonuclease site(s) by procedures t^"* 14 "- restriction 
Procedures and others ^H^ T ** ^ art " *"* 

tnose skiUed in the U ^ ^ th * of 

"Hie DNA sequence in m,« 
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(promoter) Co direct mRNft synthesis a« 
examples of such promoters, t£re T v h represe * Ca 'iv e 
SV40 promoter, the lac or T ™ or 

promoter and other p^isTL ^ lambda * 

The egression vector also containl I <>. V " US6S - ' 

t« translation initiation Z^^ZT ^ V 

The vector may also , ™T transcri P c «n terminator. 

an*lifvin g e^L^on ^ " WR ™ ~« for 

trait for selection oT^T^ ' ^ * P^otypic , 

dlhydrofolate reductase or neZ , ^ C6llS - ^ 

ceil culture, J ^ T^^^ 

resistance in B. eo n tetracycline or ampiciliin 

The vector containing the am , • 

yeasc; in.ec: tiHT^ £ ™^lai.- fungal «Us. auca a. 

Plane ceila, etc TnT'.^ " " «taoWru., 
o»«> to. be "t^T^ °' " »^^»" »o.t i, 

*r™ tta teac^erl""*' " «t 

--irsss. a™ tr- — *— - 

aeouencea a. brt>ialy ^icTL^ "^T* " " 

compriae a vector such . ■ ""»•• THe conatructa 

«oich a eeouence ot Z " * PlMm " J » «», into 

forward or rave", orie^ »- * 

incite. ,„< ^.torv 

"Vie, a promoter, operably 

a 
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linked Co the sequence. Large numbers of a „^ „, 
and promoters a™ I™*™ . _ s of stable vectors 

P omoters are known to those of skill in the art »„h 

commercially available. The following vectors a^ !" 

by way of example. pQB p lZ 

Pbs, poxo. phagescript. psi*^. pbluescri p f L 1" ' 
pNH8A, pMHISa, pMHlSA DNH46A r*,™ «crapt SK. pbsks. 
3 omn , „L (Stratagene) ; ptrc99a, pKX223- 

Promoter regions can be aei»M-^ « 
using cat irhiZ u se lected from any desired gene 

g 017 ^oramphenicol transferase) vectors or „?„ 
vectors with selectable markers Twn vec tors or other 

PKK232-8 and PCM7 pJ^ , 7" ^"S^ate vectors are 

* U " I/ - Particular named bact-PH^i 

include lad i ac z ti ^ oactenal promoters 

-karvotic ^^"iJL"^ 1 ^^ * ^ trP - 
thymidine kinase, early and ia te £ 0 ITf" ^ ' 
and mouse metallothionein-1. Selection^ T 
vector and promoter is well witn!n ,T f appropriate 
skill in the art. ^ leVel of «dinary 

In a further embodiment 
- host cells containing L^^^JT^ 
aosc cell can be a L«h« t ° nSCrUCts - The 

mammalian celT or . i euta ^°«= cell, such as a 

ceil « or 3 lower eukaryotic cell 

The constructs la no«t oell 
conventional on,,. ., M be u,e<1 in a , 
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the invention can be synthetically produced by conventional 
peptide synthesizers. ««ionai 

Mature proteins can be expressed in mammalian cells 
yeast, bacteria, or other cells under the control of 
approbate promoters. Cell-free translation systems can 

from° JT*" t0 Pr ° dUCe «"* ^ using *L dTriv" 

from the DNA constructs of the present invention 
Appropriate cloning and expression vectors for ZTtTt* 

which i» , . «•*.. (1989), the disclosure of 

which is hereby incorporated by reference 

tfa. n TranSCripCiOD of ™* encoding the polypeptides of 

th. present invention by higher euKaryotes is Creased Jy 
inserting an enhancer sequence into the vector. Enhancer! 

Xiei r C iu o L; ~ en^rr t h?u r ^r ptioa - ' 

replication origin bp 100 tT^o a ' ° f 
promoter enhancer t7e nolvol h Cyt0 - 9>lowl "» *«ly 
replication origt ~ - - 

~^TII P1 ~^^ ^ -elude 

transformation of the host celI e * T 
resistance gene of B coli a nH c ampicilim 
a pro~ t e, 9 aertv i ^ Si^SSlr 9 "" - " 

transcription „f a , 9 7 ex P re esed gene to direct 

Promoted can ne I^T^T *^ 
enzymes such a8 , I . glycolytic ./ 

zymes such as 3-phosphoglycerate kinase (PGK) * V 

extracellular medium Ootionanv . ^ or 

optionally, the heterologous sequence 
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can encode a fusion protein inm„n- 

«KS a functional pnrot. The vaccor Wll ™ r< „ 

•ore p-enotypic S electab le ^er7 ^ ^ T"" 

replied t. mm ■.intan^.Tu^. " . ** / 

p^o^c toBts for cranstorna :^ 

Staphylococcus, although others may also bl Zl h ^ 
matter of choice. employed as a 

As a representative but nonlimitin* examr,!- 
expression vectors f or bacterial cTZZ^ 
selectable marker and bacterial 0 h«h T <=°«Prise a 

Following transformation of a sult-hi,, >,„ 
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Microbial cells employed in 
be disrupted by a„ y ° f Pr ° tei ~ «■ 

cycling sonication. ,ecwc a rtrl: n ^ 
^sing agents, such methods ar e we n ^ ^ " ° f C6il 
the art. ^ 6 wel1 1atmr to those skilled in 

Various mammalian cell ,.„,.. 

CO express r.cc^C"^ al " "» 

— expression syste^^T'"' °~"P1« of 

-"toy fibroblasts. amm J£**' <** Of 

=°«p«ible vector, for C »I»"' of expressing , 

-« -U iines. ^JTexPre " 3 ' C "' — — 

- of replicatil a .~""™ ^ comprise 

^"""ylation sice. spj^ d^T bin<Una ""«■• 

"•ascription tarpon JT * eM » e « •"«• 

"atraoscrtbeo se^ence. J « s- f lanJaag 

The G-Protein chemokine r.™ . " 
"covered and purified f „l * ^W^ldM can be 

-hods including aJ^Tj^tri" 11 * 
aczd extraction, anion or cati on J^" 1 PreCiDit *"°n, 
Phosphocell uloae chron»togra P bt H Cta — c «WV. 
chronograph. affinity hydr <* to ^ interaction 

chromatography and lect in ch^T tmpt "' h ^°*ylapatite 
«eps can be used, as ne« Ss ^ ^-"folding / 

«* the ^ cure proceia " s S y ^ h ;X etin / confi9Uratioa 17 

chromatography (HPLC) can be en/lL, P«f ormance liqmd 

steps. 311 be ployed for final purification 

polypeptides of th 
naturally purified product iaVeaClon -V be a 

synthetic procedures or Drn H * Pr0duct <* chemical 

bacterial, yeast, higher pw^n " ^ ^ 

Plant, xnsect and mammal^ Gmllm in 
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Production procedure. tl » 1^ ^ ^ 1 
invention My De ^0,^.^ P " ° f "* 
Polypeptide, ol the invention i_ T """'''wnMM. 
«««ioni». »_„ . cla te ^°° also inc llKl e an initiei 

The polynucleotides and r^i 
Mention may be employed °* the Present 

»» G-protein chemokine relet! C ° hUiaan 
invention ^ be * receptors of Cne preSent 

confounds which activate (agon^t""" f ~ V 

«» e ) of the receptor 00l i " * Cti -tion V 

invention . Pt ° r P°*n»ptide of the present 

a ^a^^ involve proving 

Present invention oTLTJ^ po1 ^^ of 

^lude ceils f rooi m^^^ Such cells 

Particular. a polynucleotide ^L^^^ ^ *' C ° 2 *' **' 
Present invention is employed Z T^ <* the 

«Press the G-protein C be^ to thereby 

rece ptor ls thea contacted a ^ 
Ending, stimulation or inhibi t L V Co 

, °- ~ch screening pro ced " e ? rUnCtl00ai ~*Ponse. 
-lanophores which are trans, ectlT to ^ USe «* 

screening .technique is described "^tion. Suca a I 

February 6 , 1992 . — „ Pcr wo 92/018io 

711118 • for example, SUC h 3 
greening for . ^ «JT -y be employed for 

receptor polypep Cide of e^^*" 8 Ovation «* the « 
the melanophore cells which £2?^™°* * 
receptor ligand and a con* ound " * * b ° th toe / 

the sign al generated *ylieL°« SCreened - inhibition of V/ 

a potential antagonist fo^ ^ a compound 

actxvation of the receptor ""ptor. i. e .. 
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The screen may be employed fnr „ 
r Ch aC "— s the recepTor^ 0"^°^ 3 
compounds Co be screened and dT te " 5 ^ With 

compound generates a signal i ! deteCTtlIUo S Aether such 
Other screening technioue, aCtiVates the receptor, 
egress the G^o^ Tl, " Se of 

transf acted CHO 0^^ ^°^^^^ 
«tracellular p H changes caused L SySC6m measu ^ 
™. as deserved in . W^^^ *>r 
'October i 9fl9) . For ^l 0 ^ H 1U,ne 246 ' 1S1-2JW / 

* cell wai ch expresses t e reT be c °°<-«ed 1th / 

Present invention and a secold T" P ° lype P tid * of the 
signal transduction or pH 2 ^ res P°°*e. e.g. 

determine whether the Lj^T"' " y be ««* to 

^« the receptor. P ° tenClal c °»Pound activates or 

-cytes to transiently •^T^f" inCO 
oocytes may then ^ co ^ a ^ 4 ^~^.. Preceptor / 
compound to be screened, follo^Tbv f ^ «~ • ^ 

or activation of a calcium siX * "T* 1 - ° f ^"o- 
-compounds W hich are thought to 

Proterct™^™ — ssing the O- 

3 P h o«P«olip a8e c or d. As re „ re «Ptor is l inJced to 

«Us. there may ^ e ~^es of 8uch 

cells, embryonic icic^ cells ^ C6llS ' 

°e accomplished as herein^ ^ screening , 

activation of the recept o r™ bit ? Crlbed * 

receptor from t he I**^^?^" °' "^"^ - th. 

Another method involves. ^ * 

inhibit activation of th. ~ * Creenin ^ f ° r compounds 

which 

motion -u^ooi.,. ^ J t ^° r « the pr..^ 

cue receptor 
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surface thereof. such a 

receptor such that the cell G -Protexn chemokine 

surface and contactiflg ^ ~- receptor on its 

Presence of a labeled form of a known 1 com P°«nd in the 

*e labeled, e.g., by ^71 ^ ^ 

ixgand bound to the receptors is 1 °* labe ^d 

radioactivity of the receptors Z T^' e * — 
receptor as determined by a reducJ„ the /° n,pouad bi ^s to the 

«— • to the «ceptor S ^ h /btCof liT^ ^ 
receptor is inhibited. * ° f la * el * d "WI to the . 

An antibody may antagonize a r 
receptor of the present inven ion JT**** 
oligopeptide, which bind to the G-nL ^ CaSes « 

^ *" Elicit a second lessen " ° ****** ^« 
activity of the G-p ro t e i a cl Z n lT res P°»** such that the 
Antibodies included" id io^ reCePt ° rS 
unique determinants ^J^S^Tff " ^ r **«" V 
binding site of an antibody. ^ " Dtl9 *»- 

also xnclude proteins which are ciT , ******** compounds 

Ugand.vbich tav . biol^a, f X * e " 3 fra9meat ° f the 

C ° «*• ^'Protein chemokine relent^ ^ ^ bindi »* 

An an C i S ense construe! IT ^ °° res P°«e. 
-tisense technology. Jy be Jef"^ - of 

through triple-helix foxltLn or T^ 01 expression 
of which methods are bas^ 0 bi ° **»ense DNA or ^ ^ 
aa «». For example ^ ^ °' ' POl ^eotide to 
Polynucleotide sequence, ' wh !ch C ° dla9 P ° rtl ° n of 
Polypeptides of the present ° deS f ° r «» -.t«» 
-tisense ^ <**JLZ^£TZL 1?*** >° - 
Pairs in length. A Dm " r0m 10 to 40 base 

commentary* to \ ^"7"' * ^ 



transcription (Cr i ple Jl™ " _ tbe g6ne Evolved in 
Res., 6:3 073 (1979}; c et S a eS £ et al., Nucl . ^ 

y al. Science. 241. .456 (1988); 
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and Dervan ec al.. Science 251- , , 

preventing transcription and 2 D (1 " in ' tilereby 

chemoiclne receptor L a produc «°" of G-protein 

hybridizes to the m** in anaToL^ 

molecules into G-proteia colTe^ ^^txon of m** 

*• "eurochem., ^ TlH (a ° tiSeaSe " ^ 

Antisense Inhibitors of ^ ' ° llg ° deo ^cleotides as / 

*~on, n (1988)) . ^J^^. ^ ^s, Boca / 

also be delivered to cells L^Z ^ ^ 

««y be expressed la vivo to iL^ antisen « or dna 

chemofcine receptor. ^ Droduc "°» of G- P roteia 

A small molecule which binds to the G n™, 
«ceptor, maicing it inaccessible to l^L! Chem ° kiae 
biological activity is prevented ?J ^ ^ n0rnal / 

or peptide-l^e mole J les r^Zr^ 
activation of tne recentor V C ° lnalbit 

invention. receptor polypeptide of the present 

a ^sZTVTte^^*;!™*" chemokiae receptor - 

-tivation of the ^Z^'^ * "" - ^ / 
Polypeptide of the pre ° t L 9 C ° * "» »/ 

^and from ^0^^^™ 

chemokine receptors membrane bound G-protein 

angxogenesis, to treat ao i«* baling, coagulation, / 

leukemia, r. M ^"L^^ZZ' ^ 
acclvicy. " st *"<a»ee srowta factor 

- treat alleL.\^™rr h r 

chronic and acute inflation his^ 7 ^^"^J 

allergic reactions pr^ CTl , ^ ^-mediated 

ns, Prostaglandxn-independent fever, bone 
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Ptan»ceucical ly acceptabl. C arrT„ r <=«P°und and a 

includes but is n ° T 0r *■« a , 

administration. suxt tae mode of 

The invention also provides a 
comprising one „ CO ntrine r s% T^r CeUtiCal ° r ttt 

the ingredients of the phi" ^ ° De ° r of 

Mention. Associatedtit^ ""^ C °"* OSi "°~ °f the 
i= the form preserved ny J ~ can he a notice 

the manufacture, use or ^aTT""™* 1 gating 
P«ducts. which ZLZ re/lec J " 1 ^ 8 ~ 

-nocture, use or s £ Tor * °" ^ «* 

action, the compound of t L a<tai ^«tion. In 

employed in conjunction with ^ <°*Y be 

^ pharmaceutical lo^o Z^L^T^ C °°* OUadS - 
a convenient manner euch^s of th * ** adnini "ered in 
i-t r .p arltoae « ^ topic.!, in tr . veaou ., 

compositions arTa^iniiEe«d in an Pharmaceutical 
treating and/or prophyTalis Tf T"* * '"'^ 

general. the phaLTce^icai comT^ 1 ' ^"o- 
a^istered in an amount of at L COOPOSitions •*« be 
-i*ht "and in most casTs ly^TL^ " ^ ^ 
amount not in excess of ^ administered in an 

*> -st cases, .he^eT^om^ ^ ^ — 

-g/Jcg body W ei ght daily ta Lno *° C ° ^ 1 

^oni^^^ 



-24- 



W09&39437 

Q . J PCT/US95/07173 
employed in accordance with th. 

expression of such polypeptiL * "T"* inVenti °" * 
referred to as -gene therapy ■ ° WM< * is oft« 

Thus ' for example, cells f rrm 
engineered with a polynucleotide (Z ' * f"^ ^ be 
Polypeptide ex vivo, with t J C ^ encoding a 

P-ided to a patient I b T*Z ^ ^ ^ 
Such methods are well-*^ ^ Z ^ p ^ ^^i^ ^ 
"ay be engineered by orocedur** uT example, cells ^ 

retroviral l^e^^^^^ " ° f * 

the present invention. encoding a polypeptide of 

Similarly, cells mav h» » • 
expression of . P^lypeptLe ,n ^ T f "* 
procedures known in the art ». _ Y ' f ° r example, 

cell for producing a retrov^r"" ^ ^ 3 Pr0duc ~ 

encoding the polypeptide cT^ COataiain * Rift 

administered to a patient 7 Present invention may be 

expression of tL Z,Z T peering cells in vivo and 
-hods for administeSnTa poTJ^- >** 

invention by such method sUd he fJal ^ ^ 
« «*• art from the teachings OC th! " Skilled 

example, the expression vehicle ±BW ~ tl «- ** 

other than a retrovirus, for exam* le ^IT^ ~* J 

be used to engineer cell* < ^ 3mple ' adenovirus which may W 
suitable delivery vehT cle ™° ^ '°°*>^on with a 

Retroviruses from which i-h. 
hereinabove mentioned may be ^LTT^ V6Cto " 
limited to. Moloney MurTIe Leut 7 ^ are «* 

virus, retroviruses sTcT a a T ^ SPleSn nec ™*» 
Sarcoma Virus, avian lei a "1 ^ ^y . 

— ' numan immunodtficient J ^ ^ 
Myeloproliferative Sarcoma Vi™ ^ ' 
In one embodiment the r t mammary tumor virus 

from Moloney Murine PlaSmid V — is derived 
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The vector includes one or more oramo. 
Promoters which may be employed incite bT a SUltablS 
the retroviral I.TR- the sv,n " DOt Umited 

cvto-galovi- fanr, p^^ST'." - °» 

promoter (e.g., cellule (1989), or any other 

cellular prolt e « - erotic 

°istone, pol IX1# . ^ ^ -t i inited Co# ^ 

Peters which may be employe, incIX^ ^ ^ 
to, adenovirus promoters t L,-* are aoC lini ted - 

Promoter wiI1 be apparenc of a sultable 

the teachings contained herein " Che art fro » 

Promoter. Suitable promotors co ^ol of a suitable 

are not limite/to, ad^, T^^** 
adenoviral major l ate promoter " *' *" ' 

*uch as the cytomegalovirus tc^ J^ 010 ' 00 ' 
syncytial virus (W) promccer^L T res P ira tory 
the W promoter , the P TO " ^« Promoters, such as 
Promoters., the albumia Pr °°°^ ^t shoe* 

Slobin promoters,- viral th^n'e promoter; human 

the Herpes Simplex ^^JTTnZT Pr0m ° te «' «"* as / 
(including the modified ^trov^ 0 ? 0661 ' retrov±ra l LTRs 7 
described), the ,_ accia pr ^ r ™ «- hereinabove 
Promoters. ^ promoter ala£j ^ *-» ^-h hor*one 

which controls the genes encoding the bo1 v! Pr0m ° ter 

The retroviral plasmid vector POl f epCides " 
packaging cell lines to form ! era P lo r ed to transduce 
of Packaging cells ^ ^ ZlZZ ^ *~ 

not limited to. the P B5 oi, p^ 17 7 2 7^ 

lines as described i„ «U« HuJ^*" 12 ' "« °» 

" lnCOr P°«ted herein by reference 
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cells through ^ ^Z^L ^ SdUCe 

include, but not « « the art. Sucn BMM 

liposomes, an* caPO, pr^^^^^' -e of 
retroviral plasold vec J r I» one alternative, the 

liposome, or coupled to a l ipid J\ ^"P^ted iato a 
host. ^P**- «d then administered to a 

The producer cell line general • . 
vector particles which include retroviral 
encoding the polypeptides, acid *eouence(s, 

tnan My be employed, to tra^dl V * St ° r P^des 

^ **ro or in vivo. The ^ " eUkary ° tic ceil *< either 

-~ the nucleic ac nr ed eUkary ° C1C CellS ^1 
Polypeptide. Huicaryotic cells ^f^'*' -coding che 
include, out areTt lLt ed J h ^ — ^ 

embryonic carcinoma cells afl ,\ ^onic stem cells. 
-Us. hepatocytes. fibroblasts " heOat0 P 0 ietic stem 

endothelial cells, and brouc" ' ' "eratinocyte,, ' 

Tne present invention 7" ^"helial cells. 
de terminiag v iJL P^des a method for 

binding to a G - proCeia ^L*T ^ to he capable of 
"ceptor which comprises 1^*^* ^ t0 ~«* 

presses a G-p roC ein chemo^L f * — cell vhich 
under conditions permitting* ^ the 
P-cein che^e^^^ ** B * xa * o£ ***** to the G- / 
Ugand which binrtc JT * aec ecting the 

presence of ^ ^ 
whether the l lgana - ~d thereby determining " 

^e systems hereinabove describe" T*" "ceptor 
and/or antagonists may also T determining agonists 

li*anc* which bind to the receptor 

-pressJn oTTc^ - ^ 3 ^ ° f Meeting 

t^e present invention TiT^T « 
the presence of mtt* coCo r the ° f 3 * deC ~ting 

obtaining total „ from 1 /el, J/"^" 

cell and contacting tne noma so 
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obtained with a nucleic acid r,™K- 

Weenie of at ""^ 

a nucleic ,cid molecule encoding ,„ sequence of 

conditions, detect ' reCePC " " - " 
of the receptor by cue cell. Meeting Che egression 

me present invention also provide . 
identifying receptors related to r h . for 
Che present initio. ^e reUtT" ^^"^ - 
identified by homology to a g " MM,t0 " 
Polypeptide of the prtL invention «Tl ^ 
hybridization, or by identity^ * stringency cross 

seance simll^y" to' ^ ° ^ " 

invention, or which have simil.,- k. , ° Present 

« this type are at ial.t To T """"^ 

bases and most prefer^ « ,T b !"" ,ar " 30 

probe may .iso b. usad to identif " 2* .11' ~ 
Co a £,ai iength transcrlnt corresponding 
Chat contain the *J~T° «— « <*~ 

including xegulatory^dp;^:;'^ ""'^ invention 
An example of a . ~^ Cer re S l °"s. «xons and introns. 

cc^Tregir oVthe7en°e ^ LT^'" 
synthesize an ollgonunle, ^ ~ — -« » 

cin~;rr«nt s ™ - - - - 

iibrary of ^^JTZ-TT^ ~ t7dtte™ " 

members of the Hbrarv determine which 

or tne library the probe hybridizes to 



/ 
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some diseases result from inherited defective genes • These 
genes can be detected by comparing the sequences of the 
defective gene with that of a normal one. Subsequently, one 
can verify that a -mutant" gene is associated with abnormal 
receptor activity. in addition, one can insert mutant 
receptor genes into a suitable vector for egression in a 

^ m'TV 3837 SyStem (6 - 9 -' COlori -^ assay, expression 
on MacConkey plates, complementation experiments, in a 
receptor deficient strain of HHC293 cells, as yet another 
«eans to verify or identify mutations. Once -mutant- genes 
have been identified, one can then screen population for 
carrxers of the -mutant- receptor gene. 

individuals carrying mutations in the gene of the 
pres t invention may be detected at the « level by a 

Z obta y i °Vr lmiqUe8 - NUCl6iC aCldS USed '« diagnosis may 
To T T ^ 3 PatienC ' S C6llS ' iaCludi ^ *»* - t limited 

autoT " bl0 ° d ' UrlM ' SallVa ' tiasue **°P*Y ' 

aut op8y material. The genomic DNA may be used directly for 

tsarS " ~ ^ ^ ^ lif -^tically by using' £ 
^ oJZL* ' 1&£HES ' 324:163 - 166 P-xor to analysis. 

ZTsl ' 1 P COmPlimenCary - C ° tta acid of the 

xnstant xnventxon can be used to identify and analyze 

21H1Z 9ene ° £ che present iaveacioa *°* ™ 

deletions and insertions can be detected by a changeTnTize 
of the amplified product in comparison to the normal 
genotype^ Point mutations can be identified by hybridizing 
amplified o** Co radio labeled ^ Qf ^ ± J J 

p ' r^ 0 labeied antisense dna °< «- 

inveution. Perfectly matched sequences can be distinguished 
from mismatched duplexes by RNase A digestion^ by 
differences in melting temperatures. Such a diagnostic would 
be particularly useful for prenatal or even neonatal testing 

"mu t dlfferenCes bet -e- 'he reference gene and 

mutants- may be revealed by the direct DNA sequencing 
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ZlT a \ ? additi ° n ' Cl ° ned DNA SS9mentV — as 

probes to detect specific DN* segments. The sensitivity of 

this method is greatly enhanced when combined with PGR For 

example, a sequence primer is used with double stranded PGR 

product or a single stranded template molecule generated by 

a modified PCR. The sequence determination is performed by 

conventional procedures with radio labeled nucleotide or b 

an automatic sequencing procedure with fluorescent - tags * 

achiev^TV 6 "" 9 bM " d ° n 5e<!UenCe Terences may be 
achieved by detection of alterations in the electrophoretic 
Ability of DNA fragments in gels with or without denaturing 
agents. Sequences changes at specific locations may also bf 
revealed by nucleus protection 

nrnrtw , * Protection assays, such RNase and SI 

protection or the chemical cleavage method (e a (w fn 

HSUL^SSA. 85:4397-4401 1985) ' 
In addition, some diseases are a result of or are 
characterized by changes in ~ . ' ° r are 

d . rprr . . w 368 111 gene expression which can be * 

detected by changes in the mRNA. Alternatively, the genTs Tf / 
the present invention can be used as » ™* 

well Known to those of skill in the art and include 

analysis and preferably as BLISA assay 

speciftc^alt^ ™ 
specific to antigens of thm G-protein chemokine receotJ 

Polypeptides, preferably a monoclonal antibody. In l^Z 

L:z7 e \r::r y is prepared ~ L — 

«aa^f ' ! POrter iS aCtached * detectable 

reagent such as radioactivity, fluorescence or in tMs 
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example a horseradish peroxidase enzyme A sam»i a • 

™ fr °° a tost - a^oxid s ;x r g no ; 

Polystyrene dish, that hinds the proteins in th^e Any 
free protexn binding sites on the dish are then „ 

any G-Drot-in "ocxonax antxbodies attach to V 

y ^ protexn chemokine recent- nr- • 
polystyrene dish ah K reCept ° r P™texns attached to the 
' 7 ene axsh. All unbound monoclonal . 

Siv.. tim period ls , " t J 1 " i„ , 

target.. to M ~ "yl^e J? 8 "' U<!0 " * 

id MCl£yias p.„ icular 5i «nrjj * cma,t j 

disease. ^ 8 Wlth 3 enes associated with 

Briefly, sequences can be mapped to 

P— are tlMa USM £or pCR ^ «• ™~ 
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hybrids containing individual human chromosomes. Only. those 
hybrids containing the human gene corresponding to the primer 
will yield an amplified fragment. 

PCR mapping of soinatic cell hybrids is a rapid procedure 
for assigning a particular DNA to a particular chromosome. 
Using the present invention with the same oligonucleotide 
primers, sublocalization can be achieved with panels of 
fragments from specific chromosomes or pools of large genomic 
clones in an analogous manner, other mapping strategies that 
can similarly be used to map to its chromosome include in 
situ hybridization, prescreening with labeled flow-sorted 
chromosomes and preselection by hybridization to construct 
chromosome specif ic-cDNA. libraries. 

Fluorescence in situ hybridization (PISH) of a cONA 
clone to a metaphase chromosomal spread can be used to 
provide a precise chromosomal location in one step. This 
technique can be used with cDNA as short as 50 or SO bases / 
For a review of this technique, see Verma et al.. Human 
Chromosomes: a Manual of Basic Techniques. Pergamon Press 
New York (1988) . 

Once a sequence has been mapped to a precise chromosomal 
location, the physical position . of the sequence on the 
chromosome can be correlated with genetic map data. Such 
data are found, for example, in V. McKusick, Mendelian 
Inheritance in Man (available on line through Johns Hopkins / 
University. Welch Medical Library) . The relationship between V 
genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage 
analysis (coinheritarice of physically adjacent genes) . 

Next, it is necessary to determine the differences in 
the cDNA or genomic sequence between affected and unaffected 
individuals, if a mutation is observed in some or all of the ' \l 
affected individuals but not in any normal individuals, then 
the mutation is likely to be the causative agent of the 
disease. 
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With current resolution of physical mapping and genetic 
mapping techniques, a cDNA precisely localized to a 
chromosomal region associated with the disease could be one / 
of between 50 and 500 potential causative aenes. (This 
assumes 1 megabase mapping resolution and one gene per 20 

The polypeptides, their fragments or other derivatives 
or analogs thereof, or cells expressing them can be used as 
an xmmunogen to produce antibodies thereto. These antibodies 
can be. for example, polyclonal or monoclonal antibodies 
The present invention also includes chimeric, single chain 
and humanized antibodies, as well as Fab fragments, or the 
product of an Fab expression library. Various procedures 
known in the art My be used for the production of such 
antibodies and fragments. 

Antibodies generated against the polypeptides 
corresponding to a sequence of the present invention can be * 
obtained by direct injection of the polypeptides into an 
animal or by administering the polypeptides co an animal 
preferably a nonhuman. The antibody so obtained will then 
bind the polypeptides itself. In tais raanner> even 
sequence encoding only a fragment, of the polypeptides can be 
used to generate antibodies binding the whole native 
polypeptides. such antibodies can then be used to isolate 
the polypeptide from tissue expressing that polypeptide 

For preparation of monoclonal antibodies, any technique 
which provides antibodies produced by continuous cell line 
cultures can be used. Bxamples include the hybridoma 
technique (Kohler and Milstein, 1975. Nature, 256:495-497) 
the trioma technique, the human B-cell hybridoma technique 
(Kozbor et al.. 19M . i^unology Today 4:72,, and the BBV- 
hybridoma technique to produce human monoclonal antibodies 
(Cole, et al.. 198S. in Monoclonal Antibodies and Cancer 
Therapy, Alan R. Liss. Inc., pp. 77-96) 



/ 
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Techniques described for the production of single chain 
antibodies (U.S. Patent 4.946,778) can be adapted to produce 
single chain antibodies to immunogenic polypeptide products 
of this invention. Also, transgenic mice may be used to 
express humanized antibodies to immunogenic polypeptide 
products of this invention. 

The present invention will be further described with 
reference to the following examples; however, it is to be 
understood that the present invention is not limited to such " 
examples. All parts or amounts, unless otherwise specified, 
are by weight. 

In order to facilitate understanding of the following 
examples certain frequently occurring methods and/or terms 
will be described. 

-Plasmids" are designated by a lower case p preceded 
and/or followed by capital letters and/or numbers. The 
starting plasmids herein are either commercially available. * 
publicly available on an unrestricted basis, or can be / 
constructed from available plasmids in accord with published 
procedures. m addition, equivalent plasmids to those 
described are known in the art and will be apparent to the 
ordinarily skilled artisan. 

"Digestion- of DMA refers to catalytic cleavage of the 
DNA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used 
herein are conraercially available and their reaction 
conditions, cof actors and other requirements were used as 
would be known to the ordinarily skilled artisan. Por ■ 
analytical purposes, typically i „g of plasmid or DNA J 
fragment is used with about 2 units of enzyme in about 20 M l 
of buffer solution. For the purpose of isolating DNA 
fragments for plasmid construction, typically 5 to 50 ng of 
DNA are digested with 20 to 250 units of enzyme in a larger 
volume. Appropriate buffers and substrate amounts for 
particular restriction enzymes are specified by the 
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-nufacturer. incubation times of ^ , hour ac 

ordinary used, but .nay vary in accordance with 2 / 

e7 ller i S lnSCrUCCi0nS " -^-tion the reaction t 

electrophoresed directly on a polvacrvl am ,H a , MCClon " 
the desired fragment P^crylamxde g.1 to isolate 

et al.. Nucleic ^ Reg 8:4os7 (i9so) y Goeddel, D. 

"Oligonucleotides ■ refers t-n 
Polydeoxynucleotlae or t.o coZ, ' Stranded 

*trsnds which ra v =. 1 C °™ PlenenCM y Polyae^cynucleotifle 

»"h „, ATP in the presence o' " ^^ P ' ,OSl " 1, " 
oligonucleotide will n™. Kinase. A synthetic 

depho^r^" 111 ll9a " " ■ e that has not heen 

"Ligation" refers to the 
l-li3.se-) per 0 5 „„ „, r C ° T4 0,01 "9«» 

virology. .sa„ 5s . 45 , (197 °J. ' P - ™ d v " *•• 

corresponding to the .. ItZJ^'TT 

HIWNRao protein (nanus the si™, Processed 

-=t=r sequences , ■ to the ^So e,U " Ce) ^ "° 
hucXeotK.es Correspond, J^J^^ 

3 sequences respectively. The 5* on™™ i . 3,1(1 

y- ine 5 olxgonucleotide primer has 



-35- 



WO 9639437 

PCT/US95/07173 

Bco^T e r e 5 ' ^^^^OVAGTOTCA 3' contains an 
Hc*U ™ n enzyme site followed by 18 nucleotides of 
HDCNK10 coding sequence starting from the presumed terminal 

5 ° " Pr ° CeSSed Pr ° tein «*»• *» 3' sequence 

! ^^CGTO.CAAGCCCACAOATAT 3' contains cc^leme^" 

orH^o^c^ 111 site -* is fou ° wed * » -1^ 

cor^T^ 5 SeqUen «- restriction enzyme sites 

correspond to the restriction enzyme sites on the cLterxal 

St™ r tor pQB - 9 (Qiagen ' zac - 9259 -on ."i 1 : 1 

Sir L ' 91311) • PQB " 9 eaC ° deS -tootle resistance 
fAmp ) . a bacterial origin of replication (ori) an ™JT 

regulatable promoter operator (P/o> a ribLol h ■ , 
(xrnc\ - c „, 1 ' w/ ' a rxuosome bxndina site 

IRBS) . a 6-His tag and restriction enzyme sites «r» V 
then digested with BcoRI and Hindl£ !!' ^ 
sequences were lig aCed into pQ B - 9 !^ ^ 

the sequence encoding £ tTL"^^ *" ' 

-d spr'ing Loracor^ ^ * ~ 
multiple copies of the plasmid pRB p 4 wJl " " 

laci repressor and also confer , EZLZ hiCh . w »™"- «*• 
Tranafom^He Kanamycxn resistance (Kan') 

xransformants are identified by their abilitv r n ~ 
Plates and ampicillin/^anamyTin resi«an t col o °° " 
selected. Plasmid DNA was isolated ^ con^dT 
restriction analysis P1n n a . confirmed by 

optical density 60 0 ,o o » of £f ^ t0 « 

/» T ' of betveen 0-4 and 0 6 tptt- 

tt. !acl repressor, cleaning Ce ?/0 leadl l„ cre , 5e ? 
— . expression. c.Us »«. grown an extra 3 to ™ s 
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Cells were then harvested by centrifugation. The cell peilet 
was solubili zed * the cnaotropic agenc g ^ 

HC1. After clarification, solubilized HDGNRio was purified 
from this solution by chromatography on a Nicxel -Chelate 
cow under conditions that allow for tight binding by 
protexns containing the S-His tag. Hochuli, E. et al j 
Chromatography 41X:i77- 184 ,„. 4) . HDGNRio was eluted from 
the column in S molar guanidine HC1 p H 5.0 and for the ^ 
fZT °J renatUraCi ° n ad ^ ust ^ «» 3 molar guanidine HC1 

Zl" «7 P T PhatS ' 10 ° Bn0lar reduced) L d 

2 mmolax* glutathione (oxidized) Afh^ w . 

'* Arter xncubation in hh-( B 



Example •> 

Expression Qf ff*ron,h1n M fr mvan. nn , n rn<; ^ , , 

The expression of plasmid. HDGNRio HA is derived from a • 
vector pcDNAi,^ (invitrogen, containing. X ) Svlo orialT ! 
replication. 2 , ampicillin resistance ? 1 3 , B l° 
replication origin, 4 , «r pr0 moter followed by' a Polyl^ 

T iaCr ° n ^ ^^ation1ite^ 7 A ^ r 
fragment encoding the entire HDGNRio precursor and a HA cag 
fused in frame to it« t > , "** ca 9 

co 1Cs 3 e«d was cloned into the Dolvlinir^ 
region of the vector thewfo™ P°lylinJcer 

MiZTT T " Previously described II. Wilson, a 

1>84. Cell 37. 7«7>. The l„£»,io„ o£ m 

an antibody that recognizes the HA epitope 

The DMA seouence encoding for HDGNRIO , ATCC 
constructed by using two pri«*rs : the 5- pri^eW?' 



was 

prime r^ST^ GTCC 



-37- 



WO9609437 

PCT/US9 5/07 173 

AAGCTTGCCACCATGGATTATCAAGTGTCA 3 • and contains a Hindi II site 
followed by 18 nucleotides of HDGNRio coding sequence 
starting from the initiation codon,- the 3' sequence 5' 

3' contains complementary sequences to an Xhol site 
translation stop codon, HA tag and the last 18 nucleotides of 
the HDGNRio coding sequence (not including the stop codon) 
Therefore, the PGR product contains a Hindlll site HDGNRio 
coding sequence followed by HA tag fused in - frame a 
translation termination stop codon next to the HA tag. and an 
Xhol site. The PGR amplified DNA fragment and the vector 
pcDNAi/Amp. were digested with Hindlll and Xhol restriction 
enzyme and ligated. The ligation mixture was transformed 
«to E. coli strain SURE (available from Stratagene Cloning 
Systems, no., North Torrey Pines Road, La Jolla, CA 9 20 3 7 f 
the transformed culture was plated on ampicillin media 
llllll ■ nd "" 1 " t «* —e selected. Plasmid DNA was ' 

isolated from transf ormants and examined by restriction 
analyse for the presence of the correct fragment. Z 
expression of the recombinant HDGNRio, COS cells were 
transfected with the expression vector by DBAB-DEXTRAN 

U989n "r rat0ry ManUa1 ' C ° ld Press. 
(1989),. The expression of the HDGNRio HA protein was 

^ Karl ^ n radl ° labellin9 ^ palpitation .ethoT 
(H. Harlow, D. Lane. Antibodies: A Laboratory Manual. Cold 
Sprxng Harbor Laboratory Press. ( 1988) , . Cel ? g _ 
for 8 hours with « s . cysteine tw ^ post transfectio ^ d 

Culture media were then collected and cells were lysed with 
detergent (RIPA buffer (150 aw NaCl, i* NP-40, 0 1% SDS 1% 
NP-40 0.5* DOC, 50mM Tris. pH 7.5). (Wilson. I. et al.,'i d . 
37:767 (1 984)) . Botb c . u lysate ^ ^ 

precipitated with a HA specific monoclonal antibody. 
Proteins precipitated were analyzed on 15% SDS-PAGE gels 
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Example 3 

Cloning and expression of HDGNR10 using the baculovirus 
expression system 

The DNA sequence encoding the full length HDGNR10 
protein, ATCC # was amplified using PGR 

oligonucleotide primers corresponding to the 5 ' and 3 ' 
sequences of the gene: 

The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT 
CAAGTGTCA 3' and contains a BamHI restriction enzyme site 
followed by 4 nucleotides resembling an efficient signal for 
the initiation of translation in eukaryotic cells (J. Mol. 
Biol. 1987, 196 . 947-950, Kozak, M. ) , and just behind the 
first 18 nucleotides of the HDGNR10 gene (the initiation 
codon for translation is "ATG"). 

The 3' primer has the sequence 5' CGGGATCCCGCT 
CACAAGCCCACAGATAT 3' and contains the cleavage site for the 
restriction endonuc lease BamHI and 18 nucleotides * 
complementary to the 3' non- translated sequence of the 
HDGNR10 gene. The amplified sequences were isolated from a 
1% agarose gel using a commercially available kit 
("Geneclean, - BIO 101 Inc., La Jolla, Ca.) . The fragment was 
then digested with the endonuclease BamHI and purified as 
described above. This fragment is designated F2 . 

The vector pRGl (modification of pVL941 vector, 
discussed below) is used for the expression of the HDGNR10 
protein using the baculovirus expression system (for review 
see: Summers, M.D. and Smith, G.E. 1987, A manual of methods 
for baculovirus vectors and insect cell culture procedures, 
Texas Agricultural Experimental Station Bulletin No. 1555) . 
This expression vector contains the strong polyhedrin 
promoter of the Autographa californica nuclear polyhedrosis 
virus (AcMNPV) followed by the recognition sites for the 
restriction endonuclease BamHI. The polyadenylation site of 
the simian virus (SV)40 is used for efficient 
polyadenylation. For an easy selection of recombinant 
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viruses the beta-galactosidase gene from B.coli is inserted 
in the same orientation as the polyhedrin promoter followed 
by the polyadenylation signal of the polyhedrin gene. The 
polyhedrin sequences are flanked at both sides by viral 
sequences for the cell -mediated homologous recombination of 
co-transfected wild-type viral DNA. Many other baculovirus 
vectors could be used in place of p RG l such as P Ac373, pVL941 
andpAdMl (Luckow, V.A. and Summers, M.D.. Virology, 170-31- 
39) . 

The plasmid was digested with the restriction enzyme 
BamHI-. and then dephosphorylated using calf intestinal 
phosphatase by procedures known in the art. The DNA was then 
isolated from a 1% agarose gel as described above. This 
vector DNA is designated V2. 

Fragment F2 and the dephosphorylated plasmid V2 were 
lxgated with T4 DNA ligase. B.coli HB101 cells were then 
transformed and bacteria identified that contained the * 
plasmid (paacHDGNRlO) with the HDGNRio gene using the enzyme 
BamHI . The sequence of the cloned fragment was confirmed by 
DNA sequencing. 

5 of the plasmd pBacHDGNRlo were co-transfected with 
1.0 /xg of a commercially available linearized baculovirus 
(-BaculoGoid- baculovirus DNA", Pharmingen. San Diego CA ) 
using the lipofection method (Feigner et al. Proc. Natl 
Acad. Sci. USA, 84:7413-7417 (1987)). 

1«J Of BaculoGold- virus DNA and 5 „g of the plasmid 
pBacHDGNRi 0 were mixed in a sterile well of a microtiter 
Plate containing 50 M l of serum free Grace's medium (Life 
Technologies Inc., Gaithersburg, MD) . Afterwards 10 M l 
Lipofectin plus 90 M l Grace's medium were added, mixed and 
incubated for is minutes at room temperature. Then the 
transfection mixture was added drop wise to the Sf9 insect 
cells (ATCC CRL 1711) seeded in a 35 mm tissue culture plate 
wxth l ml Grace' medium without serum. The plate was rocked 
back and forth to mix the newly added solution. The plate 
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was then incubated for 5 hours at 27-c After 5 hours the 
transf ection solution was removed from the plate and i ml of 
Grace's insect medium supplemented with 10% fetal calf serum 
was added. The plate was put bacJc into an incubator and 
cultivation continued at 27-C for four days 

After four days the supernatant was collected and a 
Plaque assay performed similar as described by Summers and 

\ ASa - agarose gel with -Blue 

Gal (Life Technologies Inc.. Gaithersburg, was used which 
allows an easy isolation of blue stained plaques (A 
detailed description of a "plaque assay- can also bT found in 

TstrZ I'/Z* iMeCC C611 CUltUre ~ d baculoviroC 
distributed by Life Technologies inc., Gaithersburg. pag eT 

arf H / OUr **** aft6r S6rial the viruses were 

added to the ceils, blue stained plaques were picked with the 

relmbt " "* Wtorf Plpette - «» agar containing the • 
recombinant vxn.es was then resuspended in an Eppendorf tube 

: 200 f of Grace ' s medium - The — * « 

reco^ CM ^^a t ion and the supernatant containing thl 

in 35 mm dishes. Pour days later the supernatancs of these 
culture dishes were harvested and then stored at 4»C 

10% h«! r 11 ! WerS ^ " GraC6 ' S medium su PP^ented with 
recJ^ 3 ^ raS " ^ " 11S We " inf -^d with the 

recombinant baculovirus V-HDGNRio at a multiplicity of 
infection (MOI, of six hours later the medium wa reived 

TsJZ :^ WiCh SF9 °° " mediUm — -thionine and 
cysteine (Life Technologies Inc.. Gaithersburg). 42 hours 

we e^Ll" ° f T r S --— -d s M ci « s cyste L (Amer ^ 
were added. The cells were further incubated for 16 hours 
before they were harvested by centrifugation and the labelled 
proteins visualized by SDS-PAGB and autoradiography 



Example 4 
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Expression via Genp Therapy 

Fibroblasts are obtained from a subject by skin biopsy. 
The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are 
placed on a wet surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask 
is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, 
the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g.. Ham's P12 
media, with 10% PBS. penicillin and streptomycin, is added 
This is then incubated at 37«c for approximately one week 
At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in 
culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsmized and scaled into larger flasks. 

PMV-7 (Kirschmeier. P.T. et ai, DMA. 7:219-25 (1988) ' 
flanked- by the long terminal repeats of the Moloney murine 
sarcoma virus. is digested with EcoRI and Hindlll and 
subsequently treated with calf intestinal phosphatase. The 
lxnear vector is fractionated on agarose gel and purified 
using glass beads. 

The cDNA encoding a polypeptide of the present invention 
is amplified using PGR primers which correspond to the 5' and 
3' end sequences respectively. The 5' primer contains an 
EcoRI site, and the 3' primer contains a Hindlll site. Equal 
quantities of the Moloney murine sarcoma virus linear 
backbone and the EcoRI and Hindlll fragment are added 
together, in the presence of T4 DHA ligase. The resulting 
mxxture is maintained under conditions appropriate for 
ligation of the two fragments. The ligation mixture is used 
to transform bacteria HB101. which are then plated onto agar- 
containing kanamycin for the purpose of confirming that the 
vector had the gene of interest properly inserted. 
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The amphotropic pA317 or GP+aml2 packaging cells are 
grown in tissue culture to confluent density in Dulbecco's 
Modified Eagles Medium (DMEM) with 10% calf serum (CS) , 
penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells are 
transduced with the vector. The packaging cells now produce 
infectious viral particles containing the gene (the packaging 
cells are now referred to as producer cells) . 

Fresh media is added to the transduced producer cells, 
and subsequently, the media is harvested from a 10 cm plate 
of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore 
filter to remove detached producer cells and this media is 
then used to infect fibroblasc cells. Media is removed from 
a sub -confluent plate of fibroblasts and quickly replaced 
with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus 
is high, then virtually all fibroblasts will be infected and 
no selection is required. If the titer is very low, then it 
is necessary to use a retroviral vector that has a selectable 
marker, such as neo or his . 

The engineered fibroblasts are then injected into the 
host, either alone or after having been grown to confluence 
on cytodex 3 microcarrier beads. The fibroblasts now produce 
the protein product. 

Numerous modifications and variations of the present 
invention are possible in light of the above teachings and, 
therefore, within the scope of the appended claims, the 
invention may be practiced otherwise than as particularly 
described. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

U) APPLICANT: Li, BT AL. 

(ii) TITLE OF INVENTION: Human G-Protein Chemokine 

Receptor 

NUMBER OF SEQUENCES: 
(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GILFILLAN 
, nx „ CECCHI, STEWART & OLSTEIN 

(B) STREET: 6 BECKER FARM ROAD 

(C) CITY : ROSELAND 

(D) STATE: NEW JERSEY 

(E) COUNTRY: USA 

(F) ZIP: 07058 

<v) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER: 

(B) FILING DATE : concurrently 

(C) CLASSIFICATION: 

(vii) ATTORNEY/ AGENT INFORMATION- 

(A) NAME: FERRARG, GREGORY D 

(B) REGISTRATION NUMBER: 36 134 

(C) REFERENCE/DOCKET NUMBER: ' 325800- 

(viii) TELECOMMUNICATION INFORMATION ■ 

(A) TELEPHONE: 201-994-1700 

(B) "TELEFAX: 201-994-1744 

(2) INFORMATION FOR SEQ ID NO:l: 

<i> SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASS *AIRS 

(B) TYPE: NUCLEIC ACI2 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

GTGAGATGGT GCTTTCATGA A7TCCCCCAA CJUGAGCCAA GCTCTCCATC TAGTGGACAG fi0 
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GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGCTTGGCC CAAAAGAGAC 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTTTATTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AG? CCA ATC TAT GAC 291 
Met Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA ATC AAT GTG AAG CAA 339 
lie Asa Tyr Tyr Thx Ser Glu Pro Cys Pro Lys lie Asn Val Lys Gin 

T?f Sf* ?f C ? C CTC m CCr CCG CTC TAC ?CA CTG GTG TTC ATC TIT 387 
lie Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe He Phe 

£?3 IF S*? S? C ** C ATG ^ 0X0 ATC ^ C ATC ^ ATA AAC TGC CAA 435 
Gly Phe Val Gly Asa Met Leu Val He Leu He Leu He Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 483 
Arg Leu Glu Ser Met Thr Asp He Tyr Leu Leu Asa Leu Ala lie Ser 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC 531 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala Ala 

22 ^ SS 25 IF ??* £5* m m °* CTC ™* ACA GGG CTC 579 

Aia Gla Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly Leu Tyr 

1^ TF A 7 A 55 C TrC 170 TCT ATC TTC TTC ATC ATC CTC CTG ACA 

Phe He Gly Phe Phe Sex Gly He Phe Phe He He Gla Leu Leu Thr 

rr» 2^ ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC 

He Asp Arg Tyr Leu Ala He Val His Ala Val Phe Ala Leu Lys Ala 

52! iS C m 000 m m 070 ATC ACT TGG GTX3 GTG 723 

Arg Thr VaL Thr Phe Gly Val Val Thr Ser Val He Thr Trp Val Val 

a?J S 1 ? IF J? 3 TCT ^ CCA ATC ATC TTT ACC AGA TCT CAA AAA 771 

Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr Arg Ser Gla Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC ACT CAG TAT 819 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro TVr Ser Gla Tyr 

S5 J" f*° ^ T ^ ^ ACA TTA AAG *TA GTC ATC TTG GGG CTG 867 

Gin Phe Trp Lys Asn Phe Gln~Thr Leu Lys Ha Val He Leu Gl^ Leu 

CTC CTG CCG CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CT* AAA 915 
Val Leu Pro Leu Leu Val Met Val lie Cys Tyr Ser Giy He Leu Lys 

ACT CTG CTT CGG TGT CGA AAT GAG AAG AAG AGG CAC AGG GCT GTG AGG 
Thr Leu Leu Arg Cys Arg Asa Glu Lys Lys Arg His Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 
Leu He Phe Thr lie Met He Val T>x Phe Leu Phe Trp Ala Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 
Asn He Val Leu Leu Leu Asa Tnr ?ae Gin Glu Phe Phe Gly Leu Asa 

AAT TGC ACT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 
Asa Cysi Ser Ser Ser Asa Arg Leu Asp Gin Aia Met Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 1155 
Thr Leu Gly Met Thr His Cys Cys He Asn Pro He He Tyr Ala Phe 



S27 



675 



963 
1011 
1059 
1107 
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ssessss^SESiEsssasE 1251 

S S 52 S ™ ^^ACTGGGC TOGTGACCOV GTCAGAGTTG 13S « 

TGCACATGGC TTAGTTTTCA TACRCAGCCT GGGCTGCGGG TGGGGTGGAA GAGGTCTTTT 1 414 

(2) INFORMATION FOR SEQ ID NO -2- 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPE: AMINO ACID 

(C) STRANDEDNESS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(xi) SBQDENCE DESCRIPTION: SEQ ID NO: 2: 
Met Asp Tyr Gin Val Ser Ser Pro He Tyr Asp He Asn Tyr Tyr 
Thr Ser Glu Pro Cys Pro Lys He Asn Val L ys Gin He Ala aL 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu Vaf Phe He Phe Gly Phe 
Val Gly Asn Met Leu Val He Leu He llu He Asn Cys Gin Arg 



Leu Glu ser Met Thr Asp He Tyr Leu Leu Asn Leu Ala He Ser 
Asp Leu Phe p he Leu Leu Thr Val Pro Phe Trp Ala His Tyr All 
Ala Ala Gin Trp Asp Phe Gly Asn Thr Me"t Cys Leu Leu Thr Gly 
Leu Tyr Phe He Gly Pne Phe Ser Gly He Phe Phe He He S£ 
Leu Leu Thr He Asp Arg Tyr Leu Ala He Val His Ala Val Phe 
Ala Leu .Lys Ala Arg Thr Val Thr Phe Oly Val Val Thr Ser HI 
He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly lie He 
Phe Thr Arg Ser Gin Lys Glu Gly Leu h!s Tyr Thr cys Ser III 
His Phe Pro Tyr Ser Gin Tyr Gin Phe ^ Lys Asn Phe Gin Thr 

Leu Lys He Val He Leu Glv r r> X9S 

230 y Leu pro Leu Leu Va * Met 

205 210 
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val He Cys Tyr Ser Gly He Leu Lys Thr Leu Leu Arg Cys Arg 

215 220 225 

Asn Glu Lys Lys Arg His Arg Ala Val Arg Leu He Phe Thr He 

230 23S 240 

Met He Val Tyr Phe Leu Phe Trp Ala Pro Tyr Asn He Val Leu 

245 250 255 

Leu Leu Asn Thr Phe Gin Glu Phe Phe Gly Leu Asn Asn Cys Ser 

260 265 270 

Ser Ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu Thr Leu 

275 280 285 

Gly Met Thr His Cys Cys He Asn Pro He He Tyr Ala Phe Val 

290 295 300 

Gly Glu Lys Phe Arg Asn Tyr Leu Leu Val Phe Phe Gin Lys His 

3 °5 310 315 

He Ala Lys Arg Phe Cys Lys Cys Cys Ser He Phe Gin Gin Glu 

320 325 330 

Ala Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu 

335 340 345 

Gin Glu He Ser Val Gly Leu 
350 
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WHAT IS CLAIMED IS : 

1- An isolated polynucleotide comprising a member 

selected from the group consisting of: 

(a) a polynucleotide encoding the polypeptide as 
set forth in SEQ ID NO: 2; 

(b) a polynucleotide encoding a mature 
polypeptide encoded by the DNA contained in ATCC Deposit 
No. ; 

(c) a polynucleotide capable of hybridizing to 
and which is at least 70% identical to the polynucleotide 
of (a) or (b) ; and 

(d) a polynucleotide fragment of the 
polynucleotide of (a) , (b) or (c) . 

2 - Tt - polynucleotide of claim 1 wherein the 

polynucleotide is DNA. 

3. A vector containing the DNA of Claim 2. 

4 • A host cell transformed or transf ected with the 

vector of Claim 3. 

5 - A process for producing a polypeptide comprising: 
expressing from the host cell of Claim 4 the polypeptide 
encoded by said DNA. 

6 - A process for producing cells capable of 
expressing a polypeptide comprising transforming or 
transf ecting the cells with the vector of Claim 3 . 

7 - A receptor polypeptide conprising a member 
selected from the group consisting of; 

(i) a polypeptide having the deduced amino acid 
sequence of SEQ ID NO: 2 and fragments, analogs and 
derivatives thereof; and 
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(ii) a polypeptide encoded by the cDNA of ATCC 

Deposit No. and fragments, analogs and derivatives of 

said polypeptide. 

8. The polypeptide of Claim 7 wherein the 
polypeptide has the deduced amino acid sequence of SEQ ID 
N0:2. 

9. An antibody against the polypeptide of claim 7 
selected from the group consisting of an antibody which 
agonizes the activity of the polypeptide and an antibody 
which antagonizes the activity of the polypeptide. 

10 • A compound which activates the polypeptide of 

claim 7. 

11- A compound which inhibits activation the 

polypeptide of claim 7. 



12 • A method for the treatment of a patient having 
need to activate a G-protein chemokine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the compound of claim 10. 

13 • A method for the treatment of a patient having 
need to inhibit a G-protein chemokine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the compound of claim 11. 

14. The method of claim 12 wherein said compound is a 

polypeptide and a therapeutically effective amount of the 
compound is administered by providing to tne patient DNA 
encoding said agonist and expressing said agonist in vivo. 
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15. The method of claim 13 wherein said compound is a 

polypeptide and a therapeutically effective amount of the 
compound is administered by providing to the .patient DNA 
encoding said antagonist and expressing said antagonist in 



vivo. 



16- A method for identifying compounds which bind to 

and activate the receptor polypeptide of claim 7 
comprising.- 

contacting a cell expressing on the surface 
thereof the receptor polypeptide, said receptor being 
associated with a second component capable of providing a 
detectable signal in response to the binding of a compound 
to saxd receptor polypeptide, with a compound under 
conditions sufficient to permit binding of the compound to 
the receptor polypeptide; and 

identifying if the compound is an effective 
agonist by detecting the signal produced by said 8ec0 nd 
component . 

17. a method for ideatifyiag^compounds which bind to 

and xnhibic activation the polypeptide of claim 7 
comprising; 

contacting a cell expressing on the surface 
thereof the receptor polypeptide, said receptor being 
assocxated with a second component capable of providing a 
detectable signal in response to the binding of a compound 
to said receptor polypeptide, wich a compound to be 
screened under conditions to permit binding to the receptor 
polypeptide; and 

determining whether the compound inhibits 
activation of the polypeptide by detecting the absence of a 
signal generated from the interaction of the ligand with 
the polypeptide. 
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1*. A process for diagnosing a disease or a 

susceptibility to a disease related to an under -egression 
of the polypeptide of claim 7 comprising: e *P ress «* 

sem » decernin ^3 a mutation in the nucleic acid 
sequence encoding said polypeptide. 

«• The polypeptide of Claim 7 wherein the 

2 «- A diagnostic proc.ss comprising- 

in a sample derxved from a host. 
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